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TITLE 




VARIABLE CAPACITOR 




ABSTRACT : PROBLEM TO BE SOLVED: To obtain a variable capacitor which is low in loss and 

excellent in frequency characteristics by a method wherein a first and a second electrode 
are arranged confronting each other as being insulated from each other, and an organic 
P-N junction where a P-type organic compound semiconductor layer is brought into area 
contact with an N-type organic compound semiconductor layer is sandwiched in between 
the first and second electrode. 



SOLUTION: A variable capacitance capacitor has such a structure where an organic P-N 
junction 4 is laminated on a plate-like first electrode 2, and a second electrode 6 laminated 
on the junction 4 confronting the first electrode 2. A P-type organic compound 
semiconductor 41 and an N-type organic compound semiconductor layer 42 are brought 
into area contact with each other to form the organic P-N junction 4. The organic 
compound semiconductor layer 41 is of P-type or has a function to transfer holes, and 
polytriphenylamine compound shown by a formula has a function to transfer holes. In the 
formula, R1 to R37 each denotes a hydrogen atom, a methyl group, an ethyl group, and 
an isopropyl group respectively, X1 and X2 are separately selected out of a methylene 
group and a thioether group, and (n) is one or more. 
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howec**-*" *s**)3S4fc**>** $ & ^ t 

AZg^^lZblzX*), 02 (b) Iz^tXolZ, 

lzm-2>&m®S.<7)^kMcr>±*Z (02 (b) fcfctt 
£S:2.3> -Ik -r^ri>%. lE&Wcfc 

it&flis k . nmmizmim t z&i i z 

2 . ft«*0«*8r*#<-r4fc«>t:{i» P 
£*11ft£*Nl s WfM4 1 £«< LT, NSffi«{k£% 
#«fW14 2 ftttW&Jf^oJtti. 1 : 4 
~4 : lTfc*. **J, -}jOW|cJf 4 1 . 4 2*% 
SSfcfcH - 1 0 nra*») *£fc{±. fflmEEtt 

[0048] PStfWfcaHttlWMM 1 fc «t VNS* 
4 2 OW* £JI< & i b X\ *tS P 

Btylfi. 3f^PNJg-£#:4<DJ¥^2: 2 0 0 n mJ-lLLfct 
fc*§£(Cli, EPJD«ffiSrDC 1 OVJSLtKrtiCi:**? 

fii$iacfctt&mEiMinT2bft»f. EPfln«fiE£DC 

3 0Vtrf4ifc t>T*f=6. -2u 3r«|PNft£ft40 
Jf^Sr 1 Onm*li U:*afctt. BSE* J DC 2 . 
5 V*S§i: % *)& L < fflcT LT L i o <«r»]#&6 . 



[004 9] (JUl«S2fc-3ivC)&fc*lW&2 

>Tyv?m&i,z9mz4-i h . mm 

«2>!«aS#fcLTfWB"*-6fcft. ^flSHlK^CRS?!] 

V£tclt2Mf8?>3>TyVblxmM<%&. Mz 
mffiSA*W< =5rl> b ffiaffi^T* 5 0 . 3 VT>*Tb L 

#ffll*&h.**£fc:li. 1 0 n mtlh 1 0 0 n mOTX' 

1 00nmU)±40 0nmOTT'J>i.Ci: 

[0050] i^fCii. ^l^JS^t: i SiS«W^ 

ix®m£HM.iz&*)ttztih. mim^wxmtm 
mmamizm&ix o . 7&/um±io. oqxtm 

TX-hZZbm&LW *l«S2t$J:tf5ias««3 

mi«S20)SA5r^§<LT-e 
^ffi»&ttffi^o. 7 n/omb Itim^iz^ 
<nmmz£&^mmmfci)<F>tz)t>. mBtf&Tix 

[005 1 ] $A>C lgimffi20J|E^I:ti^ , LTffifii 
TttfflLfc«&, mimS2^^tr<?.*^§< : 5r 

m?+tibrf±tx^z>&tt<?>&m®2±.tzBfgLZ 
* . » i «s 2 ^nffle^«!Sffli±fflasfii€t«» l 

XI. 0 Q/[3jLh 10.0 Q/DOTT'J) S . 

t, 7. o Q/oaT^aaw^*3W!fi»***«i> * 

imffi2^#^JS*^^-ti>it* s if^L-^. 
^ 1 m62 &H^iBI«*»fe»lftLfc«^. ^WMSffi 
tttt^'7. 0Q/D5r^x.l.i:^^i: : Sr , 5. f!iHtt# 
(KT"f l>fc-5'ii* i $>2'<. ffcjet65iaj1l«3t-3 
^Tt±iet|5ia^^k* ? Wi.2.. itz. V^tX'^ts: 
\^tK »l»B2*Jj:l^lffi«B3tt 3 i l S*f*6. 
[0 05 2] (m2«S6tcov->T) -jg^^yf^ 
■fCiJ^TJi, *2«fii6<i7^5- , 7iH*^m$ii 
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tfrtbtc^tf (Z<Dt§r£>. &2$;&6Z(r>i>(r)tf\) + 
<72*frt>%f8.Zti&Zttz%l) . 'J-7-''/A{;t*fcK£ 

9»<-«v IMtt&£t»tt*J: 
< l*Lb3tf**:tf>e . l> A fc IHBtCRlEiWiff m 

^^«aanft6« 5MM%^mi & t X'imm.ti l i£& 

*qF£5t fc =5: 9*fi**E&WtMitf- i Hfltffc i . M< 
TJ£* J £„ ftoT. aft. K*8ft.T»*J:*£. ttS 

mmm.thns<^w,^-2. 5v&t>+2. sv 
WbztifzW&iz^ o+^&nttiiMio. imm% 

*ffib?tUf£\,\ &i>. H2^SS6t>!lll«ffi2fc|5] 

[00 5 3) («R17fco^T)aa*Jj:t«W^)ft 
A-tt»*a4»*TJBl«ff2. 9ltt«ff3. iUtfJS 

9 2m© 6 0*9ift>6 i*i £S 5 «t 3 $ftM 7 MB 
jRS*i*ifc*W4U». ■Ttf>J:d : 2:&Se7fcLT 
It. J5* 1 0 0 n mJJlb5 0 0 n mJSlTOttfty/^- 
>> Afc .fctfZIWfci' 'J 3 >fr63r**a«|Hf4>;h.4 . 

[0054] i mms&miza^x. 01 < b > 

J: 3 tc. ±J5<7) J: 3 =5:— **com® 2 . 6£J:tf*iifc: 

1 fcS2H9fc<7)Hfc|**fl"U>6. 
[0055]. (Hi, 9fcowo 5$*K 

1 . 9 fc LTI4»KBSeS*l«rVv6*. S^F^gP^BS 

2, 6fcJ:tf^PNft^4£ftS$-*fc*>. 

fctfrca.&^fcMBFiU*. .KOidftSlSfcLTJi. 

ftttC&IEl. 9<r>m*-1fiO. 2mm£LL0. 5mm* 
»T»*«*fcUt. WBLl . 9co^(i2. Ommx 
1. 2 5mmH3. 2mmX2. 5mm?I.gT'&9. 

9<DJf**>'0. 5mmj2Ltl. lmmJSLTTft 
««^ICU. 3HR1. 9^aJi*§ft3yf'y^lca 
L£4. 5mmx3. 2mm* 1 4>l OOmmX 1 0 0m 

[00 56] («»«8t:o^T)-»OfflRl. 9<T> 
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»Hfc:fett4*WPN«*ft4li, -e?>ffi#iBgfcJ:y 
MffcBK* 7 0*C*>*> 8 5TS3**T3im:*< T* 5 
£ fc tfJUi Silt nft «T. wiica Lfc«*M£fljv » 

Sic. gE!B»£i*Sl£L#£S*>. I^OTX'OZ 

«®sc7)s^as*^< fc t, 7 omiOT. * 

*MCJ3I?«*«P N»W*4 <0«#ffl«*J J: WftfSB 
Sr 7 O'C*^ 8 5XSUMT#*fc:ifiS< T'#fci fc fc 

[ 0 0 5 7 ] $ 4>fc. JJESSWWfcfig 5 ju mfcLh 5 0 

*»^«X"Tia«. R»fcJ:**«PN«f^|c4^r 
.x-i^KihU ^ J Wl»W)iftj8Lfc<v«ik<fGfc6< 

[0058] mm8£x*)$i±ztit:2&<vms.i , 

9S(cti. *^-lffiS$r 5 0 p p mUTtCpg Lfcl8*# 
X2r«A-Tl.^fc*WiLv\ i<OJ:a*(e«Wr^fcL 

**Ct. a^LTJUV^ftTiJ:^. *«*'XfcLt 
tih. 

[0059] (SaatS) 01(b) tin^iil,*^ 

*. *f, »l«KlJ:»c»HW:3l*ffl8*i*3l*ajL 
!MifcLr<?5»l«ffi2*Jj:tf5iaj«ffi3Sr»jS-r4. 
s i 2 a x #5i turns 3 l SIS 1 ±!:Mt & 
^ffifcLTIi. £11Bffi2*5«ktf3iai«ffi3* { 3&IKS 

k*ftr*. ^ims62t>jt#5ittjmffi3*<gimtt-t75 

Mft ^{fS^fc^T'tS. ^rfc. SIS 

«i±o»i«ffi2tJj:V?ISls*ffi3(i5v^K:tt»?*i 

[0060] mz. m 1 m&2±izp§&m<t£wm 
wm 1 *»*-r4. $ ^icps^t^**«f*i4 

»«WB4 2*»*-r6ii:t:J: 1 ). 4 Ni*«4i. 4 2 
rttk £MX'b'mfti>£< ®-0>H®P Nig ^(*4 jWB 



BNSOOCID: <JP 2O01085?72A_l_> 



(10) 32001-85272 (P2001- S0A ) 



[ o o 6 1 ] mz. -m.t £ tLiwss&mzfcttzn 

fcgiffl«S3 »2**6_t*»fc 
II. iHWWi4 1 . 4 2»£^S*Bfc^'W ! ifc*>4> 
RSI 7 <Xt. HHKS»*lfciMiLJfcS 
2«R 9 kilS 1 *« 1 fc Sr®*>K6S0^*>Hi-caPEi-|> 

ft.*. =5r£. «l*>HHCJ8«««WliLTiJ:K 

■T&IRK*«PNjR^*4^<»)^->'**T#4IR l Jffi 
»t4fctf>. 01 <b) fcjjttJ^C, ftBH7 (4fc 

[0062] 1 . 9*>IHK 

(il-5tf)PN^rllMe^»4 l*«*itTV^*f. 131: 
jp-f «fc 5 fc, 2 oELttf) P N ttgft&fr 4 1 mtixX 
»Xi>X\\ <IOi§£, l-9«PNtl^*4 1(7)S 

&£tl& 2-5tLkOPN*ffi«^*4 1 k*ft£&t*& 
fl®2, ekA^^rS^VT^tis SMfdHEdht 



1 0 0 6 7 ] $ 4>K. P£«flMfc£ft¥*ftl4 1 ± 
fc. J3lT«Hk8K:*$iiSby^ (8-*/>J/7- 
h) T^S-^SJBttiO. W*5 0±2. 5n 
m. 61. Tmm.Sffl. 8mmONS*f»fl;£!ft¥ 
>SftJf4 2£. PS*»Hli^fe#«^B4 1 ic^tctt 

4 1tJB«tfc. 413, 01 (b)OJ;otc. PS^ 
<t£%4MItt«4 lO-BHfch'J* (8-*/VS? 
-h) 7>U$-*7M.£.X*)MLl*:. 

[0068] 

Hfc8] 



[0063] 

[0064] (mmi) 

(RJSgJ^f^OftS!) Jf*0. 5mm. fe2. 
5mm. #Mt3. 2mmT*&fflSK*'7^* 4 ^4SS 
C 1 0-tfaBJbC. BfflHHittI0 t 9 ± 1 Q/OCfci 

?ltB«ffi3 5r^L^. SSlttffi24)iSW:2. 3mm. 
#ffli2. 5mmT*&9, 3iajmffi3<9i|gli:0 . 7m 
m, Uffti2. 5mmt'S> 1 ). *l«B2t$J:lX9iaj« 
@ 3 coffin 0. 2 mmOfSJIS^tftwffM-r l> 1 k 
lc£9. S$l*S24JJ:tf3iai*83£5v*fc«»L 
fc. 

[0065] « l«ffi2±C, OT4Mt7 £v8 

50 nm±2. 5nm. (@1 . 7mm. SRI. 8mm 
<DPS*»fc£*MIM«MM 1 SrSWLfc. Cl<9k£. 
01 (b) £5jW\fcol-. gSl«S2<9— fflJBjfctf'J h 

[0066] 
Ht7] 
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[0069] #tc, NS««fl:^n^ifM4 2±t4 
t &mB$m%?z>z t c j: •) . m&tatf o . 7 ± 

0. 1 «/□, J5^*»'l 5 0 nm, 4f#l . 7rnm, IS 

Bfc«, »*S*L6ff2«fi6i:giaj1Kff3i:*WW 
fcttttT&J^fc:. SS2«@6*><b, ¥SttS50)fl!l 

v-fc^ftt J: OtS«S*ifc» 1 m« 2«Hffifc!WtT & 
y^AkryPS-^tSH^BULfc. SSI 
8ffi20Hffi(4. S51««2*Jj:Of5iaj«ffi3«Oiatf)4' 
1 2 a TfcjWtT «ft Lfctf 'J h 

ffi6±KI4, B^ty^7^7Z,*^&|>Jf*2 0 0nm 
tf>&S« 7 2r^«t J: 0 HI L fc . 
[0070]-;*, rtSsfX 7x7 ASxaMf xfil 

ft) fcaaUiJMBWfc-f S^/-A*Ria»Wt4' 
o&9, tt**«0. 2Pa • sOiafflSx^yf 
H(c . 1 0 ± 2 ntffimt^ Vtr&l 
Sibi«J|fiW«\ «*A*0. 5mm, i*>'2. 9mm, 
5mm<Olim$'7*a^=5:&5?2SK9cD 
EfflClBliU 7 0X^)SBR^»H«Tt*aPNft 
£#4 l*£WBU:SlS«lK.r*>S2S«9£ft!i 
O^irtfrflDELr, S»»ISS»flMtS-fr6ifcfc:J:0 

it-mzm.it:. 

[0071] C5I%%M.3yT>?cr>Wa) '&t>h.fc*I 
£8*3 yf v^oBCSftoHBEfc 4 2 

ffllWk«l*»4> i fir4<B2. 3mmO£lQff2&liSJ: 
L. (BO. 7mmflfiaj«ffi3*IWSfc Lfc, 02 



(a) IC^SilSi^tC, -2. 5V*»f>+2. 5V<7> 

fmn^Kzmvtit. s«»5oopF*>t>^i 150 

•c. «*t&£9 5%, mm&+2. svojftfrT. a 
gam 3 o oi«aa«»*8*tf>£fl*tt± 1 %j.urtr- 
&o. #»fcWifc»ffltt£*Lfc. t fc. a£ 7 or 

co&ftT. +2. 5V<OEP5Ulrtg£E$:30 0 0^ia*»ltT 

aaa«Lfc»c. -2. 5v*»&+2. sv^ieho 

mE*-EPaaLTt>, *-)5 5 0pFA^^1 100pFi 

ltd. 

[0072] mttCC. aK70*CO*ftT. +4. 8V 

oemest 3000 B«a3&»itraaa« Lfctttc, - 

2. 5V*>4>+2. 5Vtf«ffltf>«E£BanLTi, f& 
600pHft>&ttl 000pH£ TfftSljPU -7C 
SBftLfc. fS2. m m OSS US® 2 Soffit 

LT*E*6^U:»&tf)fl*ftli. 6pj|D«E* { 0VO 
*£fc!41. 9%T'*)0. EPiumE* ? 2. 5V<0*£C 
140. 8 6KT*-»fc. S51«®2£PI«ifc LT 
1. 6V<o«E*WJoLfc**OtRiiy*tt4. 5 2VC 

(I, JSidKl kHzcoHcfiSmff ( 1 V) {rOML^K 
LT . ffl&K 10 0k H z<7)3cS«E (IV) J 

[0073] ( mm 2 ) kich 3 co*^o»ij^ntt 
wconrfjwts. 
( *r^ss 3 yfyfeoim ) 
[0074] ( mm 2 ) mzm 3 rtMmMmgm 

( ^Sfi 3 >T v^o^t? ) @3tcfc^r. Jf*l . 

1 mmCDTyPS / v 7- h^^^&tl 1 S£ 1 
(0-^T<0H±C BSJftfiifil^O. 7Q/Dr'*>S^*> 
W&2tj:hmz5\&W&3 ati£V3 b SrS 
mttz. SlimS2<7)S:^li2 0 0nm, ^§{44 4 . 7 
mm, M'ftTO. 0mmr'J>o/L-. ?ltH€S3aOJ?A 
J42 00nm, 1§{45. 0mm, I5ff34. 8 5mmT" 
&->tz. ?lffim®3bC0Jf^(42 0 0nm, ig{45. 0 
mm, WS34. 8 5mmfJ)-5t. ifc. 811^^2 
£3liiS®ffi3ai;<OFS (03 (b ) #®) 140. 5mm 

r-fc 1 ), isi^tmimffiit^iaimssbhofgj (@3 

(a) #B3) t,0. 5mmtJ»ot. 

[0075] <X(C, £ 1 ®ffi2±(C, OTOfl:9r'*$ 
iiS^'J F U7x-;l'7 S >iteV3*m%lz£ 0 , 
1 0 0± 5jum, itB3 0mm, ®ff3 1 . 8 5mm*OP 
4 1 £ 2o«® L^. ^<7)t * . 
mi 2 M8E S- ^ i ^ h 'J 7 x -^T S Vit&Wz 
£*)W&ltz. 
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1007712^- 2^<n?mm&®m&® «t 

1 . HTWft 1 0 t»*ft* 4 , 4 ' ' 

-fx (2. 2->-'7x-^t'-;U)-f^7x-;l2r^ 
*LT JI^l 0 0 + 5/xiru ipgSOmm. Wt3 1 - 



I >«*m£W¥***4 1 <OHBm& 4 , ,4 • ' t 
7. ( 2 2 - ^i-'l't-zH f-;U7 i-'H^J: OK 
RLfcl 4iS. £«*««». 4,4'' -t'X (2. 

[0078] 
HfclO] 





i o o 7 9 1 <w=. 2^mrnm&WP»&® A 2 
j-^nwo. 2+0. i«t%«>y^Ak9 

9 8±0. i*M%ff)Tfr$-*J>t*milfM+l 

iktio. ffiSEffitt^o. 7+1 a/a ^3 

00nm.W>31. 15mm.«W30. 85mm 

<i »*S*L*#«W6a«iaSWi3aJ:*«,«rt 
ffiffi6 b k9IUl«tt3 b fctf«i«i«»Wfc*«rt"* 

g 4* 4' '' -t'X (2, 2~>'7x^t-*) T 
,U 7 x-;l-{=*aStLfc^NI*®41Wffi!lii. 
>j h y 7 x -)V7 5 yft-^ttfcJ: OWtS*-** 1 
2<0HBitoWK «» ^ ^ k T/WS-^k *FM* 

htchW*-2 0 0 nmc7)&S!7 Sri£*£i OfML 

[ 0 0 8 0 1 ttfi*^ 0 + 5 xm^O . 2S4% 

r?'JU-b)tS»l' lmnu te36mnu Hfr 
7 Omm^S 7 ^'J jr- h^9X*»fe**»2« 
90jaHC»6U *»PN*£*4««!tfc»l 



[0 0 81] (^SS^^T^^ffW) 

3a-3bfe»«kLT, -2. 5V*^+2- 5V* 
■CKBT*tt*8ttlrt-* k - »8 0 0 0 0 P F*fc» 1 
8 3 0 0 0 p F ± -ClMCM* 5 'J -7C*fcLfc. * 
fc^^«^^«?»iO. lQ«Tfc*9 

[0082]«V««1. 9*ffl^<-kUk9. - 

Sr^HtC-rs^kfc^S^kC-tS^ktt'^ 

4. *fc. *MW)«1J:«=« -tt<0©§2. 6tci* 
4*lfc*«PN*«M*400 00«. VHJ-y?J 

^(cL-cifmsftffi* i own ooaturTO 

10 083] _ ^> 

If fivttSIEPMECJ: 0««ft*KfliS* 4 £ k 
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KfcSMrO. %J«l»«8:M**#<-r4ii:«.-C* 

S^Mfir^T^k trait'**. 
[0084] 4fc, K-trv/fcHv^ilWlte**. 

JEt* - k J: 0 . »*8**>«BI«:Sttfc§-fr4 i k if 
0, 1 cm 2 89 1 7000pF*>£>60000pF£ 
0. 1 OpFKI OuFZmi&®ffl£Z'&S.<r)tJJW 

tmsmznth^rmt? >r >^-*ft«-r 4 - k 
coo85] *«BHt:«iBraES*3>T i?m 

StfBLTiiWSUb^SS&Lfc^. ££>(::. 03C 

ayr>irt«ifc'rswft3yf r ^i«ar«4, gen 

S3e-r*ii:4rarffii:=Sr4. 



[B9affi*£tt9U 
ffi0 

(b)(401 (a) OA- A" iSKfinia 
[02] (a) 14. 

( b ) (4, ¥«WB4 1 . 4 2 *>JS*S:S$r 

[03 ] ( a ) i&mfcithm&w&izyfyv 

<7>¥Sj0 

(b) {403 (a) ©A-A' tUfriBBI 

(c) (403 (a) OB-B- &BJjffi0 

[04 ] fiSfflOU— f- Ml -?7>va >r V 

mm 

[05] ( a ) \ffi&<OU—f- h D >r>^ 

O±ffi0 

(b) (405 (a) OA- A' ffiM0 
1 

2 aura 

3 ?iajms 

4 *SSPNjf£# 

4 1 PS£8Hfc-&tl*3Stt! 
4 2 NS*tftfc&ft¥*f*JI 

7 ffiSl 

8 «*1 

9 W.2W6L 



[04] 



ms 
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[02] 

(a) 



1200-1 




-6 -4 -2 0 2 4 



(b) 



1200 




-6 -4 -2 0 2*4 
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